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Sustainable Development:
Challenge, Policy, Solution

Karl Knotoff

Abstract

The conflict between our economic markets and environmental needs is going to be the
biggest problem in implementing sustainable trends in our society as we proceed toward the
sustainable development goals. Although it may seem intuitive and logical that sustainable
development goals are not only good but a complete necessity, the implementation and
application of sustainable innovations is seen differently by people. For instance, people living in
poverty or low income areas see sustainability as a beacon of hope to promote social inclusion,
equality and a healthier living environment through cleaner air and water solutions. Creating jobs
to implement these ideas will help develop
t
hese areas out of poverty. Many big businesses and
industrial firms see sustainability as nothing but a nuisance, creating more standards and
protocols which in turn cost more money for their companies. Sustainability reduces capital
gains and decreases their numbers on financial statements, making the company less appealing to
investors. Not all those who oppose sustainability do so for economic agendas however, some
ideologies, libertarianism for instance, see sustainability as a way of curtailing personal liberties
and bringing about a global liberal agenda.
Exploring the history of economic development since the dawn of industry, the
quantitative data surrounding the changes to the various systems of earth due to this brief
economic history, and the policy which acted as the blueprint, are all important to understanding
how and why unsustainable development has gotten earth to the state it is today. International
treaties, national policy and political ideologies are all what need to be exposed in order to
understand the multifaceted problem and solution which lies within (economic, social,
environmental etc.). When looking at the situation through the lens of neoclassical economics, it

is hard to see how these sustainable development goals are even possible without the proof of
economic gains (or prevention of costs). But if people learn to look at these problems and goals
from a mutual standpoint of bettering the human condition in all ways, they will see that it is not
only socially just and environmentally sound, but economically viable as well. The power of
sustainable development is that it provides synergies between these factors, not tradeoffs. It was
easy for people to assault climate change as a hoax/myth, too expensive to bother with, yet the
concept of sustainability has been explored and developed so thoroughly in every manner that
even if climate change is nowhere on one's importance, sustainable development is still a rational
economical, political and social agenda that requires the entire world's attention.

Introduction. Montana explains the world.
The best way to begin understanding sustainable development, is by being presenting a
current case study. Which in this case is Montana, one of the United States most untouched and
least populated states to date, as well as an ideal opportunity to view all ideas and conflicts
revolving sustainable developments past and present. We Americans associate Montana with
natural beauty, arguably being perhaps the least environmentally damaged of the lower 48 states.
This is the major reason why so many people are move to the county of Ravalli (within
Montana) otherwise known as Bitterroot Valley, “...Bitterroot Valley presents a microcosm of
the environmental problems plaguing the rest of the U.S (and the world): increasing population,
immigration, increasing scarcity… (and) losses of biodiversity…” (Diamond 32).
Montana is a pristine environment with low population density, part of the richest country
in the modern world, with seemingly less environmental and population problems than the rest of

the United States. The problems in Montana are far less severe than the traffic congestion,
disturbingly bad development choices, and overall treatment of the commons Americans deal
with in New York, where I live, and most other urban areas in America. Yet, being that Montana
still has environmental and population problems, still in their infancy, it becomes much easier to
understand the problems in those other areas where they are more complex and plenty.
One could take any industry present in Bitterroot Valley, Montana and use it as a
pinnacle example of unsustainable practices. But to choose one in particular for the sake of this
paper, the logging industry, within Bitterroot Valley, began in 1886. The Post World War II
housing boom caused lumber demand to surge, causing timber sales to peak around 1972, six
times higher than in 1945. DDT was used to control tree pests and clear cutting was chosen over
selective logging of marked individual trees. Clear cutting brought great economic advantages,
maximizing timber yields and increasing efficiency. With these advantages also came
disadvantages: water temperatures in streams no longer shaded by timber rose above optimal
levels for fish spawning and survival. Snow on unshaded ground melted quickly in the spring;
when normally local ranchers awaited the forests gradual snow melt to irrigate their land
throughout the summer. Yet the most visible evil, for a state whose natural beauty is its most
iconic asset, was that the clearcut hillsides looked hideous. Citizens complained, and the U.S.
forest managers answered the enraged local Montana ranchers, landowners and general public by
insisting they knew logging and that “the public was ignorant and should keep quiet.”
Within Bitterroot, people built trophy homes next to flammable forests and then
expected the government to pay to protect their homes against fires. This occurred while the
same citizenry, like most rural western Americans in general, remained conservative and

suspicious of government regulation. “This attitude arising from settlers living at low population
density on a frontier far from government centers, the need to be selfsufficient, and couldn’t
rely on the government to solve their problems (Diamond 63).” Montanans are quick to shun the
federal government in Washington D.C. telling them what to do (but not the fed’s money which
accounts for one dollar out of every dollar and half sent from Montana to Washington). A
consequence of this political attitude is that no government zoning or planning code exists as
landowners feel they should be able to do what they want with their property. In other parts of
the United States, sufficient public concern about loss of farmland and its conversion to
commercial use is a major topic of today's development problems which contributes to a
considerable amount of other environmental problems.
So we have two cherished attitudes in direct opposition: antigovernment regulation,
proindividual rights attitude, and pride in their quality of life. This quality of life refers to
Montanans being able to enjoy each day of their lives, in the beautiful environment tourists travel
far and wide to experience, and Montanans pride in their traditional, rural, lowdensity
population descended from earlysettlers. Unfortunately, by appealing to the former attitude of
no government involvement, unrestricted land use has made possible an influx of new residents.
While it may seem odd to choose Montana as a place to introduce the subject global
sustainable development, for neither Montana or the U.S in general is in imminent danger of
environmental collapse. It encompasses every aspect and conflict regarding global sustainable
development, along with the fact that each problem is still in its infancy we find ourselves with a
perfect platform to understand the problems and their complexity plaguing the rest of the U.S.
along with the world. Montana’s budding environmental problems will increasingly translate into

economic problems. “...half of the income Montana residents [obtain] doesn’t come from their
work in Montana, but instead consists of money flowing into Montana from other U.S States:
federal government transfer payments (such as Social Security, Medicare, Medicaid, and poverty
programs) and private outofstate funds (outofstate pensions and earnings on real estate). That
is, Montana’s own economy already falls far short of supporting the Montana lifestyle, which is
instead supported by and dependent on the rest of the U.S. “If Montana were an isolated island,
as Easter Island in the Pacific Ocean was in Polynesian times before European arrival, its present
first world economy would have already collapsed, nor could have developed that economy in
the first place.” (Diamond 74) Then consider that Montana’s environmental problems, although
serious, are still less severe than those in most of the rest of the U.S., almost all of which has
much denser human populations and heavier human impacts. The United States in turn depends
for essential resources on, and is economically, politically and militarily involved with, other
parts of the world, some of which have more severe environmental problems than the U.S. In the
end, what we have is deficits blooming. Environmental deficits, economic deficits, resulting in
social deficits becoming the cause and contributor to the former. This situation begins to
elaborate on the dilemma this world find itself in. A planet of communities borrowing what it
needs to apply temporary solutions to permanent problems. This is the basis of sustainable
development, understanding the complex game the entire world finds itself playing. Developing
countries exploit their natural resources in order to achieve the industrial/ economic levels of the
more developed world, while the developed world pushes developing countries to further exploit
resources in order to preserve their lifestyle.

Chapter 1 begins with the data involving the unsustainable world we find ourselves in.
How does unsustainable activity translate into the natural world, and what implications do these
unsustainable tendencies truly mean in terms of our quality of life. Chapter 2 explains the
history of this unsustainable development and how this history has lead to the situations in
Chapter 1. Chapter 3 begins to explain the politics revolving sustainable development and the
concepts explains the expulsion of its unsustainable counterparts. Chapter 4 is on policy, it being
a key factor to achieving sustainable development. It takes a look at Icelandic policy as being a
case study for what the world should emulate, not its policy in particularly but the way in which
the nation considered every sector and industry from tourism to energy when dictating what best
way to carry out its future. Chapter 5 concludes with solutions to all problems involving
sustainable development, almost all of which already exists and have existed for some time,
showing policy as the factor needed to bind people and their commitment to sustainable
development.
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Introduction. Montana represents the world.
The best way to begin explaining sustainable development, is by being presenting a
current case study. Which in this case is Montana, one of the United States most untouched and
least populated states to date, as well as an ideal opportunity to view all ideas and conflicts
revolving sustainable developments past and present. We Americans associate Montana with
natural beauty, arguably being perhaps the least environmentally damaged of the lower 48 states.

This is the major reason why so many people are move to the county of Ravalli (within
Montana) otherwise known as Bitterroot Valley, “...Bitterroot Valley presents a microcosm of
the environmental problems plaguing the rest of the U.S (and the world): increasing population,
immigration, increasing scarcity… (and) losses of biodiversity…” (Diamond 32).
Montana is a pristine environment with low population density, part of the richest country
in the modern world, with seemingly less environmental and population problems than the rest of
the United States. The problems in Montana are far less severe than the traffic congestion,
disturbingly bad development choices, and overall treatment of the commons Americans deal
with in New York, where I live, and most other urban areas in America. Yet, being that Montana
still has environmental and population problems, still in their infancy, it becomes much easier to
understand the problems in those other areas where they are more complex and plenty.
One could take any industry present in Bitterroot Valley, Montana and use it as a
pinnacle example of unsustainable practices. But to choose one in particular for the sake of this
paper, the logging industry, within Bitterroot Valley, began in 1886. The Post World War II
housing boom caused lumber demand to surge, causing timber sales to peak around 1972, six
times higher than in 1945. DDT was used to control tree pests and clear cutting was chosen over
selective logging of marked individual trees. Clear cutting brought great economic advantages,
maximizing timber yields and increasing efficiency. With these advantages also came
disadvantages: water temperatures in streams no longer shaded by timber rose above optimal
levels for fish spawning and survival. Snow on unshaded ground melted quickly in the spring;
when normally local ranchers awaited the forests gradual snow melt to irrigate their land
throughout the summer. Yet the most visible evil, for a state whose natural beauty is its most

iconic asset, was that the clearcut hillsides looked hideous. Citizens complained, and the U.S.
forest managers answered the enraged local Montana ranchers, landowners and general public by
insisting they knew logging and that “the public was ignorant and should keep quiet.”
Within Bitterroot, people built trophy homes next to flammable forests and then
expected the government to pay to protect their homes against fires. This occurred while the
same citizenry, like most rural western Americans in general, remained conservative and
suspicious of government regulation. “This attitude arising from settlers living at low population
density on a frontier far from government centers, the need to be selfsufficient, and couldn’t
rely on the government to solve their problems (Diamond 63).” Montanans are quick to shun the
federal government in Washington D.C. telling them what to do (but not the fed’s money which
accounts for one dollar out of every dollar and half sent from Montana to Washington). A
consequence of this political attitude is that no government zoning or planning code exists as
landowners feel they should be able to do what they want with their property. In other parts of
the United States, sufficient public concern about loss of farmland and its conversion to
commercial use is a major topic of today's development problems which contributes to a
considerable amount of other environmental problems.
So we have two cherished attitudes in direct opposition: antigovernment regulation,
proindividual rights attitude, and pride in their quality of life. This quality of life refers to
Montanans being able to enjoy each day of their lives, in the beautiful environment tourists travel
far and wide to experience, and Montanans pride in their traditional, rural, lowdensity
population descended from earlysettlers. Unfortunately, by appealing to the former attitude of
no government involvement, unrestricted land use has made possible an influx of new residents.

While it may seem odd to choose Montana as a place to introduce the subject global
sustainable development, for neither Montana or the U.S in general is in imminent danger of
environmental collapse. It encompasses every aspect and conflict regarding global sustainable
development, along with the fact that each problem is still in its infancy we find ourselves with a
perfect platform to understand the problems and their complexity plaguing the rest of the U.S.
along with the world. Montana’s budding environmental problems will increasingly translate into
economic problems. “...half of the income Montana residents [obtain] doesn’t come from their
work in Montana, but instead consists of money flowing into Montana from other U.S States:
federal government transfer payments (such as Social Security, Medicare, Medicaid, and poverty
programs) and private outofstate funds (outofstate pensions and earnings on real estate). That
is, Montana’s own economy already falls far short of supporting the Montana lifestyle, which is
instead supported by and dependent on the rest of the U.S. “If Montana were an isolated island,
as Easter Island in the Pacific Ocean was in Polynesian times before European arrival, its present
first world economy would have already collapsed, nor could have developed that economy in
the first place.” (Diamond 74) Then consider that Montana’s environmental problems, although
serious, are still less severe than those in most of the rest of the U.S., almost all of which has
much denser human populations and heavier human impacts. The United States in turn depends
for essential resources on, and is economically, politically and militarily involved with, other
parts of the world, some of which have more severe environmental problems than the U.S. In the
end, what we have is deficits blooming. Environmental deficits, economic deficits, resulting in
social deficits becoming the cause and contributor to the former. This situation begins to
elaborate on the dilemma this world find itself in. A planet of communities borrowing what it

needs to apply temporary solutions to permanent problems. This is the basis of sustainable
development, understanding the complex predicament the entire world finds itself playing.
Developing countries exploit their natural resources in order to achieve the industrial/ economic
levels of the more developed world.

Chapter 1: Unsustainable Development: Running the Numbers
Sustainability.
Largescale economic activity is changing the Earth's climate, water cycle, nitrogen cycle
and ocean chemistry. Humanity is now using so much land and resources we are hijacking 4050
1
percent of the world's total photosynthesis
and literally crowding other species into extinction.

This crisis is felt by the rich and poor alike. As of 2012, sea level off the Atlantic Coast in the
United States was roughly onethird of a meter higher than a century earlier, resulting in

exacerbated flooding from Superstorm Sandy. Halfway around the world from New York City,
also during 2012, Beijing experienced massive flooding that followed especially heavy rains.
Bangkok experienced astounding floods in October 2011, resulting in flooded automobile part
suppliers, shutting down assembly lines in other parts of the world where the parts never arrived.
This is why sustainability is described by the Brundtland Commission as having three coequal
parts or elements, economy, equity, and environment. Sustainability can be achieved only by
simultaneously protecting the environment, preserving economic growth and development, and
promoting equity (or social inclusion). Referred to as the “pillars” of sustainability (pictured as
three pillars holding up the concept).

1) Vitousek, Peter M., Harold A. Mooney, Jane Lubchenco, and Jerry M. Melillo. 1997. “Human Domination of
Earth’s Ecosystems.” Science 277(5352: 494499

The essential point to this broad concept, is that sustainability is about achieving results
across all three pillars, and that achievement in one pillar cannot be truly accomplished by
neglecting another. Jeffrey Sachs summarizes profoundly the overarching goal of sustainable
development as follows:
“...to find a global path, made up of local and national
paths, in which the world promotes inclusive and sustainable
economic development, thereby combining economic, social, and
environmental objectives. This can only be accomplished if a
fourth objective good governance of both governments and
businesses is also achieved… It applies not only to government

but to business. It means that both the public sector (government)
and the private sector (business) operate according to the rule of
law, with accountability, transparency, responsiveness to the needs
of the stakeholders, and with the active engagement of the public
on critical issues such as land use, pollution, and the fairness and
honesty of political and business practices.”
Natural Capital.
“The natural resources and natural service that keep us and other forms of life alive and
support our human economies” (Living and the environment 11).
“The challenge is to identify an optimum level of growth of the natural resource to
achieve the maintenance of a constantly renewable stock of that resource” (Portney 2015). In
forestry, this means harvesting trees at such a rate which allows a forest to continue to produce.
For the fishing industry within a given fishery, it means extracting fish at a rate that allows the
fish population to maintain a particular size (Portney 2015). Obviously, if either is over
exploited, the resource will fall into decline and may disappear. Looking at sustainability in the
context of agriculture, our goal is to ensure that the land can produce a certain amount of a crop
indefinitely, which is a shift in focus from our current mindset of working tirelessly in order to
grow more and more of a crop. Conflict arises when efforts to maximize crop yields in the short
run promote practices which threaten the ability of the land to produce over a longer period.

Carrying Capacity.
This concept is closely related with natural capital in that it involves a population on a
global, national or local scale and its demands on the natural systems of these geographic areas.
When populations of animals exceed the capacity to support them, species will collapse.

The central problem from the perspective of carrying capacity is that population growth
itself inevitably leads, in a Malthusian sense, to increase scarcity of the very resources needed to
sustain life. In this Malthusian sense (population grows exponentially while food supply grows
arithmetically), the central problem from the perspective of carrying capacity is that population
growth itself inevitably leads to increased scarcity of the very resources needed to sustain life.
Human activity as currently practiced is largely unsustainable. It depletes the resources that
support life rather than replenish or sustains them.1
Sustainability largely has to do with operating within/maintaining Earth's carrying
capacity through alteration of individual and collective human behavior and through developing
technologies to minimize effects of those behaviors. It is certainly possible to reduce human
emissions of Greenhouse Gases (GHGs) substantially. The technology although still in its
infancy is within reach, energy efficiency, lowcarbon electricity, and the fuel switching
(electrification of buildings/vehicles) are all needed. Yet even a full commitment to these efforts
are bound to involve an ongoing buildup of atmospheric CO
2 for
 years to come. Even if,
hypothetically, we instantly stop all new emissions entirely, and thereby maintain the current
atmospheric levels of CO
other GHGs. it would not be enough to stop global warming.
2 and

“The Earth’s average temperature is likely to be an
o
additional 
0.6
C
warmer than now (Or a total warming of
o
1.5
C
). Thus, further warming is in store for two reasons:
(1) “thermal inertia”(the delay in ocean warming); and (2)
the inevitability of a further buildup of greenhouse gases in
the short term.”(Sachs 2015)

Portney, Kent E. 
Sustainability
. MIT Press, 2015. v

1

Unfortunately because of our archaic system of evaluating economics, when people
engage in rational economic behavior, firms reducing costs for instance, they contribute to the
depletion of resources. Markets create incentives for resource depletion and thereby undermine
Earth’s carrying capacity. It is a common argument that technology can intervene to enhance
Earth’s carrying capacity. Even for those who believe technology can intervene, there is concern
that the net balance between what technology can do to enhance earth’s carrying capacity is
offset by humans abilities to deplete it. Economists emphasize the need for corrective pricing to
provide proper incentives for producers and consumers to reduce CO
Carbon dioxide
2 emissions.

imposes high costs on society including future generations, but those who emit the CO
do not
2
pay for the social costs that they impose. What results is the lack of market incentives to switch
from fossil fuel burning energy sources to the alternatives. Accounting for both climate change
and health, users of fossil fuels should be required to pay a higher price than users of clean
energy, in order to shift the incentives to lowcarbon economy.
Ecosystem Services/ Biodiversity.
It took the advent of unsustainable development and the destruction it brought to our
environment for us to finally fully develop a system for the understanding of the countless
benefits our ecosystems provide. These benefits are presented in the form of 
ecosystem services,
which are goods and services of direct or indirect benefit to humans that are produced by
ecosystem processes involving the interaction of living elements, such as vegetation and soil,
3
organisms, and nonliving elements, such as bedrock, water, and air.

One of the most important studies on the functioning of ecosystems was the Millennium
Ecosystem Assessment (MEA). This assessment took a global view of the major ecosystems in

the world and tried to give a conceptual framing of how they function, interact, and 
provide
ecosystem services
for humanity. This chart developed for the MEA defines how ecosystem
services affect human well being. It shows on the left four categories of ecosystem services.
______________________________________________
3) American Society of Landscape Architects “The Case for Sustainable Landscapes” The Sustainable Sites
Initiative 2009

Millennium Ecosystem Assessment. 2005. Ecosystems and human wellbeing:synthesis. Washington, DC: Island Press

The first, 
provisioning services,
represents the ways in which an ecosystem directly
provide for human needs (i.e food,water, biomass for fuels). The second, 
regulatory services,
such as air quality, carbon sequestration, and the moderation of extreme weather events
.
These

are extremely vital to humanity's existence. Take the ecosystem service of flood control
(moderation of extreme weather) for instance, if changes by human action alter coastal features
such as mangrove swamps, there can be terrible consequences. A recent example showing the
costly consequences of human actions affecting these 
regulatory services 
took place in the Gulf
of Mexico around New Orleans, where human action affecting the flow of the Mississippi River
ended up changing the flood dynamics around New Orleans and left the city exposed to the
devastations of Hurricane Katrina. 
Supporting services, 
the third category of ecosystem services,
include processes like nutrient cycling and the formation of soils through the interaction of biotic
and abiotic processes. These are both crucial to agricultural productivity, without healthy soil or
other supportive services (pollination by bumblebees), our food supplies would collapse. The
fourth and final category is 
cultural services, 
the ways that ecosystems enhance human values,
aesthetics, religion, culture in general, and even the psychological health benefits from seeing
mountains, trees and nature.
Ecosystem services are essential to our quality of life and our economy. One in every
third bite we eat depends on pollination and by one estimate, pollinators such as bees and
2

butterflies provide about $20 billion worth of benefits to American agriculture each year. Trees
provide a double carbon offset by sequestering CO
and by giving shade providing natural
2
cooling which in turn reduces the energy consumption and greenhouse gas emissions at a power
plant all while providing the 
natural capital 
for our lumber industry.
The entirety of this paper could effortlessly be filled the with the abundance of ecosystem
services and the benefits they provide, but what it comes down to, is they are all useful, and at

2

“FSA Pollinator Information,” Farm Service Agency

our disposal indefinitely if handled properly. Unfortunately, many communities leave them
neglected or destroy them completely for the sake of development. This happens because people
blatantly don't know about ecosystem services, don’t fully understand them or do not value
them. Due to the pressures of the economic market people often only see the benefit of
exploiting these ecosystem services for monetary value, not the long term benefits provided by
nurturing them.

That is why an initiative was conceived called The Economics of Ecosystems and
Biodiversity (TEEB). The TEEB project called the monetization of these services an effort to
“mainstream the economics of nature.” The project leaders explained why they considered this
important:
“Applying economic thinking to the use of biodiversity and ecosystem
services can help clarify two critical points: why prosperity and poverty
reduction depend on maintaining the flow of benefits from ecosystems; and
why successful environmental protection needs to be grounded in sound
economics, including explicit recognition, efficient allocation, and fair
distribution of the costs and benefits of conservation and sustainable use of
natural resources.”
Peter Vitousek, the great ecologist, conducted a pioneering study over fifteen years ago,
the focal question he seeks to answer was: how much of the global ecosystems is humanity
appropriating? (Vitousek et al. 1997). The conceptual framework for this question is shown in
the Figure 1.1 below. Mapping the various ways that humans impact the planet Vitosuek and his
colleagues then tried to assess the human impact on ecosystems using various metrics involving
various earth systems. How much land has humanity transformed? What has humanity done to

water use and the water cycle? Their conclusion (which would be much greater today) is shown
in the Figure 1.2:

Figure 1.1

Source: Vitousek, Peter M., “Human Domination of Earth’s Ecosystems.” Science 277(5352): 494499
Figure 1.2

What Vitousek also did, was consider the total Net Primary Productivity (NPP) of the
planet, which is the total output of photosynthesis worldwide. Then by asking how much of that
NPP do we humans use for own species. He determined this share of NPP by adding up the
human control photosynthesis on all farms, pastures and forest regions. Vitousek also added in
the photosynthesis lost when humans cover the land with urban settlements and infrastructure
such as roads. His results were that humanity is now taking as much as 4050 percent of all of the
photosynthesis on the planet. “We are commandeering the world’s basic food supply the output
of photosynthesis not for all species, but only for ourselves... This is most likely the
fundamental threat to biodiversity. Humanity is literally eating other species off the planet!”
(Sachs 2015)
Yet as we see in Vitousek’s findings in the conclusive chart on the previous page, the
human impact does not stop with land use. Humanity has fundamentally changed the carbon
cycle and already raised the level of carbon dioxide in the atmosphere to 400 parts per million
compared with 280 ppm at the start of the Industrial Age3 . Humanity has come to dominate the
nitrogen cycle, turning atmospheric N
reactive nitrogen for use by plants. Humanity has
2 into

introduced many invasive species into ecosystems, both intentionally and unintentionally,
disrupting ecosystems and their food webs while driving many other species to extinction. As
seen in the conclusive chart (Figure 1.2) above, humanity has overexploited the abundance of
fish in all parts of the world through systematic overfishing and other humancaused changes

3

Sachs, Jeffrey D., and Pan. 

The Age of Sustainable Development
. New York, NY: Columbia UP, 2015. Print.

such as ocean pollution, changing ocean chemistry or physical destruction of seabeds and coral
reefs.
Humanity is threatening so many species that we now need a systematic scorecard to
understand what we are doing. The International Union for the Conservation of Nature (IUNC) is
the global scorekeeper for endangered species. 
Biodiversity
goes hand in hand with ecosystem
services because it includes the diversity of species within an ecosystem. The interactions of this
diversity determine fundamental characteristics of an ecosystem such as, resilience to changes in
climate, or the overexploitation of one part of the system by human action. Thus, biodiversity
lends itself to the variety and quality of ecosystem services which provides the natural capital
that we in turn utilize for monetary capital. Because of this cyclical reliance, to forsake one for
another (especially capital) is blatantly illogical yet we see in almost every industry and sector
society exploiting natural capital for short term economic gains.

The figure below shows the world’s total fish catch from 19502010:

Source: Global total wild fish capture and aquaculture production in million tonnes, 19502010 as reported by
FAO/Fishstat database, wikimedia commons, CC BYSA 3.0

For instance, in 1950 fishing operations occurred along a few key coastal and river
regions. By 2006 fisheries were operating throughout the oceans, as seen in the figure below. As
with many other sectors of the world economy. This boom in production came from ocean
fisheries experiencing many huge technical advances, and as with many other sectors of the
world economy, technological advances have allowed further exploitation of various resources.

WWF.2012. Living Planet Report 2012. WWF International, Gland, Switzerland.

To get an indicator of the overall human impact of these fisheries, we can look at the
amount of primary production required to feed the wild fish catch in a given region of the ocean.
We measure this as a fraction of the total photosynthesis in that part of the ocean. For example, if
the ocean feedstock of the wild catch equals onethird of all the photosynthesis in that part of the
ocean, the human appropriation of ocean primary production is therefore onethird. This concept,
developed by Wilf Swartz is along the lines of Vitousek’s concept of the human appropriation of
NPP discussed earlier, in which Vitousek had applied to terrestrial photosynthesis.
The drastic depreciation of global fisheries also led to changing the structure and
functioning of the marine ecosystem as well. One example is how humans begin “fishing down
the trophic chain”. Humanity begins by eating, thus depleting, the large fish at the top of the food
chain. Then, once those supplies of fish have been exhausted, humanity eats lower down the food

chain, eventually exhausting that supply as well. We then rely on smaller and smaller fish, and
on fish closer to the base of the food chain (fish that feed directly on photosynthesis output of the
ocean instead of fish). Fish scientists (ichthyologists) claim “Humanity is very good at eating
those prized fish at the top of the food chain...therefore they are being depleted rapidly, forcing
humanity to go lower down the food chain..”(Sachs 2015)
This phenomena has lent itself to the growing industry of Aquaculture, seen as a method
of supplying the higher trophic zone fish species to the growing population without completely
obliterating open ocean fisheries. Yet even this spark of human ingenuity unfortunately carries
its own ecological problems. For example, Norway’s Aquaculture industry is producing Atlantic
Salmon (trophic level 4) and Arctic Char. While being highly satisfying for the human diet, it
creates a complicated ecological situation. Hightrophic fish grown in captivity require massive
quantities of fishmeal, and this in turn is provided by fishing lower trophic fish in the oceans.
Thus, even fish grown in aquaculture impact the oceans. More Aquaculture of hightrophic fish
leads to growing demand for fishmeal, in turn putting pressures on ocean ecosystems.

Maximum Sustainable Yield (MSY).
A policy tool, telling commercial fishers how many fish it is safe to catch each year. The
concept of MSY has become even more complicated in recent years, as ecologists have come to
realize, it is not good enough to regulate the catch of individual species, the ecosystem as a
whole must be regulated. If the oceans were being threatened by overfishing alone, we would be
in enough trouble, but as it stands, humanity is assaulting marine ecosystems on many fronts.
Acidification of the oceans, coral destruction by tourists or direct harvesting, and sedimentation

caused by human actions (mining, deforestation, and flooding, which lead to the sedimentation
of coral habitats) “... all illustrate the more general point that the human threats to biodiversity do
not arise from a single factor, but from the sum of many” (Sachs 469).
People have many different standpoints on what is imperative for the prosperity of
humanity, but no matter one’s standpoint, whether it be economic growth, an ecologically
healthy planet or social equity in terms of both the former, human induced changes to the planet
are a threat to all motives. The causes of humaninduced pressures are so varied and so deeply
intertwined in the world economy and in the soaring human population that reversing these
adverse trends will be extremely difficult. “We have yet to slow down the destruction of
biodiversity more than twenty years after humanity agreed to the Convention on Biological
Diversity (CBD) at the 1992 Rio Earth Summit. In other words, humanity is waking up to the
problems but not yet to the solutions” (Sachs 459). Human threats to biodiversity threaten
ecosystem services, these ecosystem services in threaten our Natural Capital, which our
monetary capital is largely reliant on.

Chapter 2: History of Unsustainable Development
There are many historical examples of civilizations living unsustainably, some of which
even result in their complete collapse4. Yet modern unsustainable development differs in that it
coincides perfectly with the beginning of modern industry in the Industrial Revolution. With the
advent of industry and rapidly developing technologies, capitalism was able to flourish
exponentially making wealth and luxuries common in relation to any other time in history.
Because of this rapid transformation and the benefits it brought, the economic health of a nation
began to be judged solely off the total production occurring within the geographic boundaries of
that nation.
A huge beneficiary, supplier and consumer of this modern unsustainable development is
the Energy sector. As industry boomed and fossil fuels burned in more and more abundance,
early proponents of sustainability advocated that the world will run out of fossil fuels and
catastrophic consequences will follow unless preparations are made to find alternatives.
Recently, the focus has shifted because of concern that the amount of fossil fuels we burn to
generate energy are for too large. So reliance on fossil fuels was once considered unsustainable
because the world would deplete those resources, but today this reliance on fossil fuels is
considered unsustainable because of the environmental consequences related to burning those
resources.5
With the emergence of global climate change as a concern, it is clear that the burning of
fossil fuels is the primary cause of carbon dioxide releasing into the atmosphere. A dark side of
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this global climate awareness has been the alleged funding by oil companies of think tanks and
political candidates who try to discredit climate science and deny that anthropogenic (originating
from human activity) global warming is occurring. “On Capitol Hill, incumbent industries use
their wealth to “rent seek,” which is the practice of using the prospect of campaign contributions
to obtain special favors from lawmakers, often in the form of tax breaks.” says Bill Ritter Jr.,
former governor of Colorado and founder of the Center for the New Energy Economy (CNEE).
Being that fossil fuels are projected to be readily available for decades, finding sustainable
alternatives has become imperative. This of course means sustainable energy must progressively
move towards increased reliance on solar, wind, geothermal, hydro and nuclear sources for the
electricity generation. This emphasis on renewable energy sources is a way to narrowly define
sustainable energy but as we will discuss further, another concept focuses on reducing the energy
demands created due to production and consumption.
Policy has played a huge role is the history of America’s development. America doubling
down on the Automobile with the Federal Highway Act of 1956 (Public Law 84627) created a
national highway system, and with it, strong pulls to develop land and roads into the suburbs
resulting in unchecked suburban sprawl. This new road network had a huge economic impact
due to the movement of goods and people while greatly facilitating a labor pool choosing to
commute farther from home for work. “The exodus from the densely populated central cities to
the more dispersed suburbs contributed to America’s remarkably high ecological footprint and its
extraordinary high level of CO
emissions per capita” (Sachs 373).
2
Now decades later we are on the advent of more countries such as China and India
becoming developed and industrialized. So it will be their turn to choose as rapid urbanization

brings hundreds of millions of people to their cities. China for instance has the world’s largest
network of large cities (over 100 have over 1 million people), and so far has had mixed foresight
when it comes to encouraging automobiles vs. public transit. China is already the world’s largest
automobile market for new car sales, with well over 20 million a year. If China tries to emulate
the United States in a pattern of very high personal car ownership, it would result in surpassing
the number of personal vehicles in the U.S.
Yet these countries also appreciate and understand the dangers of depending largely on
the automobile. China already deals with massive pollution, massive dependence on foreign oil,
mindnumbing traffic congestion and huge outputs of CO
due to the former, because of this,
2
they emphasize public underground metro systems in all major cities, as well as fast rail for
intercity travel. The biggest decisions for China’s urban transport choices still lie ahead. Will
they emphasize densely settled cities, or sprawling cities with an Americanstyle ownership of
personal vehicles? Will China continue to produce combustion engine powered automobiles
relying on imported oil, or will they deploy electric and fuelcell vehicles? Due to China’s
extreme vulnerability to climate change they are certainly a nation who would benefit in
participating climate change mitigation.
China represents a great platform to observe a country going through a booming
industrial/ development climate. But many other countries will soon be following in their steps
looking to achieve the same level of growth, and these countries too will have many decisions to
make. It is unmistakable that the American economy became the strongest in the world after the
Industrial Revolution, due in large part to the fossil fuels we had available to us, particularly coal
and oil. It is unfortunate that our early success with industry was being conducted with

maximizing economic growth as the sole variable. This has caused neoliberal economics to
view the operation of free markets as the only way to maximize aggregate social welfare and
wellbeing.6

True Costs.
The problem with developing countries following the path we set, is that we were never
payed the true cost of the fossil fuel we consumed.
“The price of gasoline at the pump...does not include the medical
costs associated with asthma from air pollution, ... or the military costs of
keeping oil shipping lanes open in the Persian Gulf, or even the full cost to
maintain our roads. It does not reflect the fact that we spend money to
protect ourselves from terrorism at the same time part of the money we
pay for gasoline is ending up in oilproducing countries that support
terrorist organizations” (Ritter Jr.).
These hidden costs are “externalized,” meaning someone other than the purchaser of the
fuel pays them. These cost may be endured by taxpayers, or health insurance costs due to
respiratory illness or even victims of weather disasters. Although everyone seems to recieve
negative effects from these external costs, businesses benefit from externalizing costs by keeping
the market price low for their products and more competitive, further enabling more
consumption, use and external costs. We are also dealing with the problem and conflict within
the community of not understanding how to fully estimate the real price of a product or unit of
energy because we do not know how to place a monetary value on some costs and benefits. Air
pollution from fossil fuels for instance, contributes to drought, resulting in reduced agricultural
yield or wildfires destroying wild habitats. We are just not yet capable of monetizing that level of
6
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disruption to the ecosystems. As we saw in Montana, more costs are endured by the public to
protect the public against these fires, or subsidize farmers for a bad crop yield.7
In 2009, the National Research Council, issued a study on the hidden costs of coal, oil,
other fossil fuels, and the electricity produced from them. The NRC estimated that these fuels
caused externalized damages of $120 billion in the United States during 2005.
Policy makers, businesses and consumers have been conducting themselves in firstcost
accounting, meaning they focus on the initial cost of a product or policy rather than consider
longterm benefits and costs. History revolving around a system of initialcost accounting has
proven detrimental to the continued prosperity of humankind.
As mentioned earlier, it is a common argument that technology can intervene to enhance
Earth’s carrying capacity. Even for those who believe technology can intervene, there is concern
that the net balance between what technology can do to enhance earth’s carrying capacity is
offset by humans abilities to deplete it.
Unfortunately because of our archaic system for evaluating economics, when people
engage in rational economic behavior, they contribute to the depletion of those resources.
Markets create incentives for resource depletion and thereby undermine Earth’s carrying
capacity.
Modern Economic Growth
Just before the great takeoff of modern economic growth, before the Industrial
Revolution around 1750, the world was fairly equal in income levels, or more precisely, the
world was nearly equal in its poverty. Which means today’s inequality is therefore a story of
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modern economic growth, the period since the start of the Industrial Revolution. We have
defined economic growth as the sustained increase of GDP per person. For the global average,
we sum the national GDPs to find the gross world product (GWP), which we provide by the
world population. For more than 200 years now, the era of modern economic growth, the GWP
per capita has increased on a sustained basis, although very unevenly across different regions of
the world. A few of the world's poorest countries have yet to achieve any level of modern
economic growth that other countries have experienced two centuries ago.8
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Chapter 3: The Politics of Natural Capitalism and Sustainable Development.
No one can argue against the fact that capitalism has been the reason for extreme
economic progress for a majority of the world. The question is, if we should consider it the same
enormous progress today when we have 7 billion people consuming resources, in the danger of
crossing several planetary boundaries (Sachs), and witnessing the strongest division of wealth
seen in history, still growing at an exponential rate. Even with all of the good capitalism has
provided us, we still have continuing poverty in the midst of plenty.
The conventional view is that there must be tradeoffs in pursuing economic, social and
environmental goals. Yet sustainable development shows us how investing in fairness may also
be investing in efficiency. Suppose for example, a tax on the rich is used not for consumption by
the poor but for the health and education of the poor. The investments in health and education
may well have high return for the poor, enabling them to be much more productive. If the work
ethic of the rich is little affected by the tax, while the productivity of the poor is strongly boosted,
the result may easily be more efficiency and equity. Similarly, investing in clean energy may
open up new jobs, cut pollution while also raising productivity of the workforce by reducing
disease and absence, especially of the poor living in the most polluted conditions. Investment in
clean energy thereby achieves: more economic growth, fairness, and sustainability.
Sustainable development from the economic standpoint is about offering synergies as oppose to
tradeoffs in the pursuit of three pillars: efficiency, equity, and sustainability. Three experts in
energy, environment and business Hunter Lovins, Amory Lovins, and entrepreneur Paul

Hawkins published this concept in 1999. Their book 
Natural Capitalism: Creating the Next
Industrial Revolution
, advocates three steps toward greater sustainability9:
1. Buy time by using resources much more productively. The result would be less resource
depletion, less pollution, more jobs, lower costs for business and society, an end to
degradation of the biosphere, and greater social cohesion.
2. Redesign industrial processes and the delivery of products and services to do business as
nature does, using approaches such as biomimicry and cradletocradle analysis.
3. Manage all institutions to regenerate natural and human capital.
Hunter Lovins, who later founded the organization Natural Capitalism Solutions, argues that
international climate negotiators must change their conversation from sacrifice to opportunity
from who will make economic sacrifices to limit carbon pollution, to who will be the first to
capture the enormous economic advantages offered by clean energy. An obvious exercise of
responsible capitalism is for corporations to engage actively in America’s transition to clean
energy. Doing so is not necessarily altruistic.10

Sustainable development History of UN action.
Global awareness and action has been taking place for decades. Treaties have been
written, conferences held, and numerous nations have agreed repeatedly on a plan to reverse or
slow the drastic devastation done to our ecosystems. The pursuit for sustainability has it roots in
the United Nations. Beginning with the Rio +20 in 1972 which “delineated the ‘rights’ of the
human family to a healthy and productive environment. Between the UN’s World commission
“Principles,” Natural Capitalism Solutions, last modified 2013,
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on Environment and Development (the Brundtland Commission), the UN’s 1992 “Earth
Summit”, and the Intergovernmental Panel on Climate Change, there is little question that
sustainability has been a high priority for the UN and the vast majority of member countries.
A cornerstone of the UN’s efforts was “Agenda 21,” which is a verdict agreed upon at the
“Earth Summit.” Agenda 21 is a voluntary, nonbinding statement describing how countries can
work toward implementing various aspects of sustainable development (United Nations
Conference on Environment and Development 1992). Even though ratified by 178 countries
(including the United States), Agenda 21 carried with it controversy into the United States. The
US has always had a difficult relationship with the UN. Much of this difficulty stems from
distrust of the UN and of the countries that are thought to control its agenda. Those who distrust
the UN see Agenda 21 as an instrument for reducing the influence of the US in world affairs, and
for imposing a socialist agenda on US domestic politics and policy.
The skepticism on climate change also stems from this controversy with the UN, and because of
this has become a matter of political controversy.
*In 1988, the United Nations Environmental Programme created the Intergovernmental Panel on
Climate Change…
Natural Capitalism.
In the 1950’s, Atlantic Northern Cod was treated like an infinite resource, with no value
assigned in the balance sheet, except for the income derived from selling the fish. Technological
advancements made it possible to fish faster than fish stocks could replenish. The Canadian
government stopped fishing, which ended the regions 500 year run with the Northern Cod. The

capital of Cod was liquidated, called income and resulted in reducing the Cod biomass to 1
percent in 40 short years.
Economy depends on human capital which depends on natural capital to survive. This
Northern Cod Fishery, representing natural capital was destroyed when the fish were gone.
Because of this, the social circle of Eastern Canada was severely damaged when people were out
of work and with it the economical viability of those cod fisheries. This situation explains the
basic structure of natural capitalism.
Natural Capitalism is an economic approach to this issue. Through this approach, society
can create a vital economy that uses radically less energy and material. It can free up resources,
reduce taxes on personal income and begin to restore the damaged environment of the earth.
These changes done properly support the pillars of sustainable development, by promoting
economic efficiency, ecological conservation, and social equity.
Circling back to the situation involving Atlantic Cod, natural capitalisms approach would
involve the concept of biomimicry. Managing the cod as a living resource and make sure it is not
removed from the ocean faster than it replenishes and focus on the service provided, feeding
people, and not only the product that provides it, the cod. This would have helped to create
sustainable business models that feed people and support fishing communities while catching
fewer fish. Essentially natural capitalism means taking good care of the goose that lays the
golden egg, what nature provides for your business should be in the balance sheet. 
The Industrial
Revolution that gave rise to modern capitalism greatly expanded humankind's material
development. It continues as such today, but at a severe price. Since the mideighteenth century,
more of nature has been destroyed than in all prior history.

While industrial systems have reached pinnacles of success, able to muster and
accumulate humanmade capital on vast levels, 
natural capital
, on which civilization depends to
create economic prosperity, is rapidly declining, and the rate of loss is increasing proportionate
to gains in material wellbeing. 
Natural capital
as mentioned in chapter 1, includes all the
resources used by humankind: water, minerals, oil, trees, fish, soil, air, and so on. But it also
encompasses living systems, which include grasslands, wetlands, estuaries, oceans, coral reefs,
tundras, and rainforests. These are deteriorating worldwide at an unprecedented rate. Within
these ecological communities are the fungi, ponds, mammals, humus, amphibians, bacteria, trees,
flagellates, insects, songbirds, ferns, starfish, and flowers that make life possible and worth living
on this planet. Humankind has inherited a 3.8billionyear stash of natural capital. At present
rates of use and degradation, there will be little left by the end of the next century. While valuing
natural capital is a difficult exercise, it is obvious that behaving as though they are valueless has
brought us to this point of being on the verge of disaster. Hawkins idea of natural capitalism has
been integrated into the global concept of sustainable development.
Capitalism, or Industrial Capitalism, as today’s system of economy could be referred,
does not fully conform to its own accounting principles. It liquidates capital and calls it income.
It neglects to assign value to the most vital stocks of capital it employs, the natural resources and
living systems, as well as the social and cultural systems that are the basis of human capital.
Natural capitalism recognizes the critical interdependency between the production and use of
humanmade capital and the maintenance and supply of natural capital. The traditional definition

of capital is accumulated wealth in the form of investments, factories, and equipment. Actually,
an economy needs four types of capital to function properly11:

● Human capital, in the form of labor and intelligence, culture, and organization
● Financial capital, consisting of cash, investments, and monetary instruments
● Manufactured capital, including infrastructure, machines, tools, and factories
● Natural capital, made up of resources, living systems, and ecosystem services

Most of the publicpolicy on sustainability has been rooted in international processes,
particularly those spearheaded by the United Nations. Getting agreements that produce national
policies has proved difficult, and these agreements are most often limited to vague goals without
firm commitments. A major problem lies with lessdeveloped countries want the responsibility
for pursuing sustainability to fall to the more developed countries . Developed countries want
developing countries to act sustainably as they work toward economic growth.
Chapter 4. Policy: The Blueprint to Commitment and Success
It is hard to argue that everyone is responsible in some way for the situation we find our
planet in today, but there are still many different ways one could hear a conversation unfold on
the matter of who is truly at fault or who is responsible for correcting it. Consumers could say it
is the market's fault for forsaking the environment in their pursuit of constant economic growth.
The producers in turn could say because of a free market economy it is up to the consumers to
change their behaviors as they only act in accordance with them. While either of them could
Hawken, Paul, Amory B. Lovins, and L. Hunter Lovins. 
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blame governments for a lack of regulation or too much regulation respectively. In the end, a
circular pattern is drawn and if this pattern were represented as a bicycle wheel than policy
would be the symbolic stick in the spoke bringing this pattern to a halt, eliminating the blame
game, and making all accountable. Policy due to certain ideologies can be seen, especially here
in the US, as a way to curtail personal liberties and promote a liberal agenda. But policy should
be seen as a form of regulation and commitment for the common goal of a better condition. Bill
Ritter Jr, former Governor of Colorado founder of the Center for the New Energy Economy
(CNEE) describes this imagery of policy well with:

“
Policies to protect the biosphere are a permanent obligation in the hands of
temporary leaders. The strong and persistent support of the American people is
the only thing that can ensure the consistency of conscientious stewardship from
election to election for generations to come
.”

While policy in this way is seen as a commitment to sustainable development, it can be
and is as we will discuss, used to in complete opposition to sustainability.
Very recently I’ve traveled to Iceland to study renewable energy and sustainable business
expecting to be enthralled by either the impressive geothermal or hydropower systems. Yet what
I found so astonishing was that while their various policies for energy, fishing, and biofuel was
so sound, they were still constantly dwelling on how to revision it for the better, seeing how they
can improve the policy. Iceland was once one of the poorest countries in Europe, then developed
into one of the highest income per capita countries in the world. In 2007, the country ranked

second on the UNDP’s Development Report.12 The backbone of its economy was fisheries, but in
the last few decades other industries have been increasing their share of the economy. The most
dramatic increase took place in the banking sector, which was privatized between 1998 and
2003. The sector increased twentyfold between 2000 and 2008, accessing capital in Europe and
the U.S. bond markets that exceeded Iceland’s annual GDP. In 2008, the banking industry
collapsed, causing a complete meltdown of the economy. The crash was caused by international
liquidity crisis, combined with the bank's risky lending practices.13 Iceland in large part
mimicked the United States system and burned for it.
In response to this crisis, some elected officials believed investing in new energy
production would stimulate the economy and create jobs, both in the energy sector itself and in
the large exporting industries that would buy the power. The Left Green Movement won the
2009 parliamentary election and together with a larger party, the Social Democratic Alliance, it
formed a coalition government that embraced a greener policy and aimed to complete The
Master Plan on how Iceland’s energy resources should be managed. The Master Plan’s purpose
was to evaluate and rank potential and pending hydro and geothermal facilities based on their
environmental, social and economic values. While the evaluation process had been demanding, it
was mostly welcomed and seen as a step toward more clarity for all stakeholders. The tourism
industry wanted to know which areas in the highlands it could safely invest in ecotourism,
without worrying that the power industry would impact the area, while the power industry
needed a guarantee that it could site new facilities in some areas.14 The outcome of The Master
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Plan was published summer of 2011. The plan recommended developing power sources from
about half geothermal, half hydro resources.
“Based on the outcome of this Master Plan, the Ministry for industry, Energy and
Tourism and the Ministry for the environment were prepared to jointly deliver a legislative
proposal to the National Parliament for approval. Both Ministers understood that some of the
power options in the plan were controversial, and therefore they expected that parliament would
want to make some changes.”15
What we see here is Iceland using policy to have different industries cooperate even
though they are drastically different and are seeking completely different outcomes. The rest of
the world can learn from Iceland’s trials, especially the United States, where conflict of political
ideologies has policies evolution almost at a complete standstill. “Instead of leading the charge
against climate change for the past two decades, our congress has chosen to argue about the
science and to collaborate in a denial campaign taken directly from the playbook of the tobacco
industry.”16 Bill Ritter admits his administration had mixed success, just as much as any other,
but he states their best work always involved both sides of the aisle working together.
This isn’t to say the U.S. has gone completely void of policy, but much of the credit
belongs to progress at the state and local levels, and there is a reason they are filling this void left
by Congress. States have most of the legal authority to reduce greenhouse gas emissions and to
introduce renewable energy technologies into the economy. The top three contributors of GHGs
in the United States being buildings, transportation systems, and power plants. State and local
governments regulate or otherwise influence each of them. Hawaii is experiencing the challenges
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of clean energy transition under way in the utility sector. The state being so isolated, has relied
on expensive imported oil to generate electricity. Hawaiians as a result pay the highest electric
rates in the nation. Policy makers there set the goal of obtaining 40 percent of the state's
electricity from renewable resources by 2030; in 2015, the state legislature established the goal
of universal renewable energy (100%) by 2045.17
According to Department of Energy's data, 37 U.S. states and territories have voluntary
or mandatory standards that determine the amount of wind, solar, and other sustainable energy
resources in their energy mixes.18

As we can see from this figure there a number of states and territories still to commit to
any sort of renewable portfolio. This expresses how the coming clean energy economy still has
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its complications and opposition. “Red and blue states are attempting to become so green that
opponents of climate action and clean energy have turned their guns to the states. As a result,
several states are not only laboratories of energy innovation; they have also become
battlegrounds where a few organizations are attempting to roll back progress.”19 These conflicts
were on the conclusions about the costs and benefits of these Renewable Portfolio Standard
policies. But, in the end Pike Research (a market research and business consulting firm providing
indepth analysis of the global clean technology markets20 ) in 2011 reported, businesses
providing the products and services for a clean energy economy were adding nearly $14 billion
to federal tax revenues and nearly $7 billion in tax revenues for states and localities.21
Bloomberg carried an article with the headline, “US States Turn Against Renewable
Energy as Gas Plunges.” It read in part:
“More than half of the US states with laws requiring utilities to
buy renewable energy are considering ways to pare back those mandates
after a plunge in natural gas prices brought on by technology that boosted
supply. Sixteen of the 29 states with renewable portfolio standards are
considering legislation that would reduce the need for wind and solar
powers.”
Here we see an example of the dedication to reducing short term costs at the expense of
environmental quality. Thankfully, when the 2013 legislative season ended, none of the rollback
bills had become law, but this reiterates the constant struggle the U.S. and the world as a whole
will experience on the path to sustainable development as long as economic costs remain a
decisive factor. A majority of these RPS will expire by 2025, when these states will face another
challenge of what to do next. The best case scenario, would be RPSs will have transformed
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America’s energy markets and made renewable energy technologies costcompetitive with fossil
energy so that government mandates and incentives will not be necessary.
It is however, more likely that the many benefits of renewable energy will encourage
states to extend and increase their RPSs, or to replace them with more sophisticated policies such
as binding emissions standards.22 In 2013 the Advanced Energy Economy Institute and the
CNEE held a workshop where they had experts brainstorm other policies that states, utilities, and
other companies might adopt to continue their progress on clean energy beyond the RPS policy
discussion. The one common theme that emerged: allow greater customer choice and access to
clean energy rather than relying on utility mandates.
“Republicans and Democrats alike have advocated an all of the above approach to
energy, but that is not an energy policy. It is a pretext to avoid the tough decisions that must be
made about which energy resources are suitable and which are not. A national energy strategy
would consist of clear goals timetables milestones and performance measures, and challenge the
market to innovate toward those outcomes.” (PF 109)
The cutting edge of the energy revolution and with it sustainable development are located
at the state and local community levels, while policy remains the tool to implement it. Policy
needs to be the main influence in sustainable development. Having a nationwide policy would
be hugely beneficial in formulating a thorough plan in terms of having common goals and
accountability when considering GHG reduction but so many varied ideologies lends itself to
making a solid national policy quite difficult. This makes the responsibility of local governances
all the more important. There are many things the federal government could do to accelerate
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America’s energy transition but among the most important is to empower more state and local
leadership and, in some cases, to simply get out of the way.

Chapter 5: Solutions to Dilemma

At this time, the concept of sustainability has permeated practically every aspect of
society in some form or another. The private, government, and nonprofit sectors of the economy
have each embraced some version of sustainability. Solutions to the the horde of problems we
face on the road to sustainable development will have to be implemented on every level of scale
from internationally to the private home. The one absolute necessity which remains universal
across all levels is collective will. This collective will can only be achieved by providing a base
of education (an aspect of social inclusion) on the problems at hand but also on the benefits
(economical and environmental) of fixing those problems.
The advent of common awareness for climate change began with using fear to spread the
word of imminent doom from environmental degradation. These days of using imminent doom
such as global warming (rebranded as climate change) as persuasion for a sustainable agenda
have failed. Being that climate change skeptics exist, and certainly aren’t going anywhere due to
so many agendas and ideologies motivating it, we must change the conversation to a common
framework which is not only understood by all but provides synergy among various motives and
preferences.
Bill Ritter Jr., Colorado's 41st governor from 20072011 states that one solid framework
for discussing climate change across ideological lines is risk management. “In this conversation,
there is no need to prolong the public debate over climate change.” This path leaves that
conversation in the science community while the rest of us, especially our elected leaders,
“...take the responsible course of action…[and] minimize the risk in believing that all those
scientists are correct and climate change is real” (Ritter Jr. 72). America’s intelligence and

defense bodies have always been America’s most expert risk managers, and too have long
considered climate change and fossil energy dependence threats to national security. The 2015
National Security Strategy lists climate change and disruptions in energy markets among our top
23

security threats, alongside terrorist attacks and weapons of mass destruction. Hunter Lovins,
who founded the organization Natural Capitalism Solutions, argues that international climate
negotiators must change their conversation from sacrifice to opportunity from who will make
economic sacrifices to limit carbon pollution, to who will be the first to capture the enormous
economic advantages offered by clean energy.24

Private Markets: 
As examined in earlier chapters, levels of CO
and other GHGs of the
2
planet are a crucial concern when addressing sustainable development. Ways of responding to
this problem come in 2 forms, both equally important:
1) Mitigation
: Reduce the GHGs causing human induced climate change. (the world
has agreed on numerous occasions to try and limit these levels but has been nearly
completely neglected by the many who committed.)
2) Adaptation
: Preparing to live more safely and efficiently with the consequences of
climate change. This includes:
a) Safeguarding cities against storm surges.
b) Protecting crops from drought/ flood resistance.
c) Redesigning agriculture Technology to promote these tolerances

National Security Strategy, 
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It is important to note that there is a limit on how far we can take adaptation, making mitigation
extremely important. Decarbonization lies at the heart of mitigation. It requires three steps:
energy efficiency, reduce the emissions of CO
per megawatt hours of electricity, and fuel shift
2
(shift from use of fossil fuels to clean primary energy source).
This is where the importance of policy revokes itself from the previous chapter. It isn’t
good enough to have the technology and foresight alone anymore, especially when considering
the case where we saw natural gas technology create a boom in supply threatening all the
renewable portfolio standards set in place by dozens of states. Policy is the only way to create a
sound and fulfilled implementation of these solutions. That is why policy lies as the most crucial
aspect to sustainable development and while it remains a functioning tool of the government,
policy is owned by the people and needs to be constantly monitored and retooled. While there is
a vast majority of research related to sustainability, it mostly remains descriptive of current
environmental problems, and often tries to project these problems into the future. But there are
other aspects to sustainability knowledge that remain highly underdeveloped and in great need of
attention. This includes publicpolicy research. Not only is there a paramount need to understand,
assess, and project the effects of government policies and programs; there is also need to develop
deeper understandings of the conditions under which policy makers would be willing to adopt
and implement programs expected to contribute to sustainability.25
There has been progress made by researchers and scholars, but useful and accurate
measures on various factors such as the quality/ accessibility of water and of carbon and
ecological footprints, environmental contamination, costs, human wellbeing, and other
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characteristics are in short supply across and within countries. There is also insufficient
knowledge about what kinds of policies and programs do or do not produce necessary
sustainable outcomes. Today, policy makers have almost no evidence to support the expectation
that if they enact a particular program it will make the world more sustainable. Cost and benefit
estimates of programs become problematic as they are usually inaccurate or are not available to
policy makers, who often overestimate how much it would cost to move toward sustainability
.When a government decides to encourage conservation of water at the household level, it does
so with the expectation water supplies will last longer. Yet there is little to no evidence which
support these expectations. The research that has been done shows that creating sustainable
programs is not enough to produce sustainable results.

Private Citizens: 
Solutions from the citizen sector lies in consumption and awareness
around it. Largely because consumption, whether defined in terms of products or resources, is
linked to environmental degradation, sustainability requires reduced and different kinds of
consumption than heretofore practiced well into the future.26 Not only monitoring the amount of
consumption as to not produce unwarranted excess but also in the quality/material of our
consumption. In other words, watch what we buy, watch what we build, watch what we eat and
so on. People are responsible in the end for the acceptance of any product, service or policy.
When building a house people should demand materials that are sustainable, energy efficient and
of long lasting quality (attributes of truecost accounting). This again rebounds itself back to the
essential need for social equity in the form of education, so people can understand the reasons for
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demanding these materials, such as the ecosystem services and benefits they provide and the
economic validation of investing in efficiency and quality. I personally came up with one simple
solution, that addresses this problem of ecological education and awareness, which would be
applied at a local governance level, a policy which requires any new property owner to complete
a very short highly illustrated online educational program on microclimates, looking at their
property as such, and inform ways in which making small changes to that microclimate in terms
of ecosystem services, efficiency, and mitigation provides an abundance of benefits including
both physical and mental health, economic savings and investment by raising the resale value of
your property/home. Conclude this education by showing how an individual's house/property
plays a role in the larger microclimate such as a street or community and present the overarching
benefits like lower taxes for road repairs/waste water management, possible lower health
insurance costs from air pollution causing respiratory illness, and by raising the resale value of
your property/home due to the high ambient quality/aesthetics of the community.
Many solutions find interlinkages between multiple sectors in order to fully function
properly. For instance, the private market is responsible for investing in clean energy industry,
producing jobs, lending itself to mitigation, and taking care of a national risk of oil dependency.
These can be referred to as regional solutions (Sachs). Bringing us to another strong aspect we
must consider when approaching these solutions. The strongest potential for renewable energy is
most often far from population centers, making urban develop a key element for both developed
and less developed nations. This also reiterates from the previous chapter how important policy
will play a role, applying environmental regulations when building and developing on a scale

which encompasses an entire watershed or biome rather than a notional boundary of local
governance.
One cannot reiterate enough the importance of education throughout all of this.
Especially when coming to policy, being able to understand proposed policy and the measures
and extent of what will come it is vital to implementing the three pillars equally and maintaining
an everlasting commitment to sustainability. Education means people will not simply take the
word of their affiliated party leader for areas they may have little knowledge of  but areas that
play a huge impact in their lives.
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